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anovulatory, including during pregnancy and lactation. Under some specific social conditions in some species, such as Japanese macaques, this can reach quite high rates (see Soltis 2002:table 1 for a recent summary; also Heistermann et al. 2001) . By contrast, increasingly field evidence is showing that sexual activity proliferates and usually peaks in the ovulatory phase of the fertile cycle in probably all nonhuman primate species (Strassman 1999:268) , including chimpanzees and bonobos (see offerings in Boesch, Hohmann, and Marchant 2002) . This indicates that, from a practical, behavioral perspective, nonhuman primate sexual behavior is ovulation-linked and detectable.
The human case for ovulation-linked sexual behavior remains more contentious, in part because, as the one primate that is not publicly sexually active, we are limited to demographic data to characterize it. The findings to date are equivocal (Steklis and Whiteman 1989, Wood 1994) . Studies have identified proliferation or peaking of coitus around ovulation but also at all other phases of the cycle except during menses (Adams, Gould, and Burt 1978; Bancroft et al. 1983; Burleson, Trevathan, and Gregory 2002; McCance, Luff, and Widdowson 1937; Matteo and Rissman 1984; Spitz, Gold, and Adams 1975; Udry and Morris (1968 , 1970 , 1977 , 1978 ; cf. James 1971; and see Hill 1988 , Pawłowski 1999 , Steklis and Whiteman 1989 , and Wood 1994 for summaries and reviews). Other studies have found the distribution of coitus across the cycle to be uniform or random in relation to ovulation or judged their findings ambiguous (James 1971 , Morris, Udry, and Underwood 1977 , Persky et al. 1978 . Others interpret any identified preovulatory or postovulatory rise as possibly a response to menstrual abstinence or its anticipation respectively rather than necessarily related to ovulation per se (Ford and Beach 1951 , Gold and Adams 1981 , Wood 1994 .
Much of the disparity in findings is attributable to statistical problems, specifically small sample sizes reducing the power and choice of tests and lack of proper control for confounding variables such as reproductive status, partner absence, rhythm, or chemical contraceptive method use, women's pregnancy goals and their empirical understanding of their own cycles, and male control of sexual decision-making (Burleson, Trevathan, and Gregory 2002:409; Hill 1988; Steklis and Whiteman 1989; Wood 1994:312) . Another problem with the existing studies is that most are based on U.S. samples, providing a limited basis for panhuman generalization (Hill 1988 , Steklis and Whiteman 1989 , Wood 1994 . Here we report the findings of a study designed to overcome these problems. Using demographic data for 20,304 potentially ovulating and sexually active women in stable relationships from 13 countries in three world regions, we test whether coitus is more likely to occur around ovulation.
The null hypothesis is that human coitus is randomly distributed across the phases of the cycle excluding menstruation. If sexual behavior bears no relation to the timing of ovulation and the finding is consistent across ecologically and culturally diverse populations, then this adds weight to the proposition that human ovulation-at least in human pair-bonded coitus-is behaviorally undetected, a pattern distinct from that in other primates.
Clearer demographic findings on this point are important because ambiguous ones have lent themselves to divergent evolutionary interpretations. In a recent reconsideration of the demographic literature, Pawłowski concludes that "intensification of sexual activity in the proliferative and ovulatory phase of the menstrual cycle confirms the view that ovulation in humans is not completely concealed " (1999:262) and therefore "assuming the existence of direct selection pressures on sexual behavior in the Plio/Pleistocene evolution of the Homininae seems unjustified" (p. 257). Wolf agrees that "human sexual behavior is not completely independent of the hormonal fluctuations of the menstrual cycle" and therefore "the overall pattern of human sexual behavior is not unique among the anthropoid primates" and "reproductive biology and sexual behavior are not a product of recent sexual selection or a new reproductive strategy" (p. 269). Steklis and Whiteman (1989:430) argue that "it is premature to define what is unique about human reproductive behavior and physiology and for evolutionary models to assume that 'loss of estrus' and 'concealed ovulation' are characteristics selected for in the course of human evolution." Strassman notes that "data to resolve this debate will be difficult or impossible to obtain " (1999:268) . Difficult, perhaps, not impossible.
methods

Data sets.
The data provided by the most recent (post-1998, Measure DHSϩ) Demographic and Health Surveys-the product of a worldwide research project initiated 20 years ago by the U.S. Agency for International Development-present an unprecedented opportunity to test hypotheses of coitus-ovulation relationships. Demographers generally consider the DHS the most valid and reliable source of cross-sectional data on the reproductive status and experience of women in developing countries. The surveys use nationally representative household sampling, sample sizes are extremely large, and the survey methods are known to be both highly valid and reliable. DHSϩ details, including the sampling strategy, questionnaires, and data sets, are available online (http://www.measuredhs.com).
To improve interpretability of results we limited analyses to women who were theoretically at risk of ovulation occurring in the month in question, coitus occurring within the preceding 24 hours of the interview, and reporting of it when it occurred. We thus included only cases of women (a) who were married, (b) whose spouse was currently in residence, (c) who were not pregnant, (d) who had menstruated within the preceding six weeks, (e) who reported having had sex within the previous 12 months and were not currently practicing postpartum or permanent abstinence, (f) who were not using either the rhythm method or a chemical contraceptive method (pill, injectable, Norplant) , and (g) who were between the ages of 18 and 40 years. We removed chemicalcontraceptive users because if sexual behavior does respond to hormonal variations around ovulation, then theoretically the effect should be hidden in women using a method designed to inhibit ovulation (James 1971) . We also removed all cases in which women reported that they had begun menstruating on the day of the interview or the preceding one because we cannot determine whether the event should be properly classified to a premenstrual or a menstrual cycle phase.
The selection of the specific DHSϩ country data sets to be included in this study was based on three criteria: availability in early 2003, availability and identical coding of the variables of interest, and a sample exceeding 700 once it was limited as described above. This resulted in inclusion of data sets from Armenia (1,761), Benin (960), Ethiopia (1,638), Guinea, (860), Guatemala (918), Haiti (1037), Khazakhstan (1,343), Mali (2,247), Malawi (1,865), Nigeria (1,183), Nepal (2,220), Peru (3,502), and Rwanda (770).
Study variables. The dependent variable was whether coitus had occurred within the preceding 24 hours (1) or not (0). The time frame was limited to one day because inaccurate recall is known to be a particular problem in sexual behavior studies (e.g., James 1971). The independent variable was the woman's current cycle phase, categorized on the basis of women's reports of time since menstrual bleeding last began. With the first day of menstrual bleeding defined as day 1, cycle days 2-5 were classified as menstrual, days 6-11 as preovulatory (follicular), days 12-17 as ovulatory, and days 18 ϩ as postovulatory (luteal). Basic reproductive research shows that ovulation is extremely likely to occur between cycle days 12 and 17 if women's cycles are between 26 and 31 days in length: median cycle length for human populations across diverse ecologies is in the range of 29-30 days, and the mode is around 27-28 days (Wood 1994). Median reported cycle day for this sample was 14, which indicates that average cycle length would be around 28 days and so within this expected range.
Covariates included in the model to account for variance in the relationship between occurrence of coitus and cycle phase are woman's age, partner's age, country, breast-feeding status, union type (monogamous or polygamous), number of children, woman's immediate reproductive goals, her empirical knowledge of the existence and timing of cyclic variation in pregnancy risk, whether she is currently using contraception (as noted above, chemical and rhythm method users are already excluded), and whether she identifies mid-cycle as the most fertile time. This last variable is included to provide some control for women's facultative adjustments in their sexual behavior based on their understanding of the menstrual cycle. Covariates were entered categorically into the model. It is possible that male control of sexual timing dampens or eliminates cyclic shifts in female proceptivity, receptivity, attractivity, responsiveness, or sexual satisfaction in relation to ovulation (Burleson, Trevathan, and Gregory 2003 , Clayton et al. 1999 , Gold and Adams 1981 , Hedricks et al. 1994 , Slob et al. 1996 . To address this we included two "negotiation" covariates that reflected whether a woman reported that she felt any control of sexual timing. One related to whether it was acceptable to refuse sex when tired or not in the mood and the other whether she believed a husband was justified in hitting his wife if she refused to have sex. These data were available for only 7 and 6 of the 13 countries respectively, and the model including these variables was run for just this subsample.
Analyses. We used logistic regression predicting the occurrence of coitus within the previous day by cycle stage. This solved the problem of specifying a distribution of the dependent variable, because, while the distribution is unlikely to be linear, it could also be incorrect to impose a quadratic or sinusoidal shape. In reporting findings the maximum likelihood estimates of the model coefficients do not have particularly intutive relationships and therefore can be difficult to interpret (Hosmer and Lemeshow 2000) . Consequently, we used the odds ratios comparing the odds of the occurrence of coitus between any two cycle phases. A 95% confidence interval was applied: if the confidence interval contained 1.0, then there was no significant difference between categories. All analyses were done using SAS version 8.2 (SAS Institute, 1999 .
results
Odds ratio estimates and confidence intervals for the comparisons of coital occurrence by cycle phase and all covariates are presented in table 1, and odds ratios for three comparisons across the four cycle phases overall and by country are shown graphically in figures 1, 2, and 3. Given the very large sample size and control for po- tentially confounding variables, confidence intervals are extremely small, and the power of all tests therefore proved very high. Contrary to our predictions, in the total sample odds ratios comparing the occurrence of coitus in the preovulatory, ovulatory, and postovulatory phases were not statistically different. These same results were observed for every country sample with just one exception (1 in 20 results would be expected to be spurious when hypotheses are being tested at the 95% confidence interval). There is, by contrast, a significant difference in the odds of the occurrence of coitus during menses compared with other cycle phases (see table 1 and figure  3 ): for example, in the total sample the odds ratio of the occurrence of coitus in the menstrual vs. the preovulatory phase is 0.654 with a 98% confidence interval (0.585-0.731). Table 1 shows that most covariates were highly significant predictors of the occurrence of coitus. Currently breast-feeding, being older, having an older partner, and having more children were all highly significantly pre- dictors of lower odds of reporting coitus. Wanting to become pregnant and monogamous marriage were moderate predictors of higher odds of coitus. Current contraceptive use was of borderline significance (but remember that this includes only those using barrier and traditional methods). The only covariate that did not prove significant was that concerning whether women could identify the mid-cycle as the most fertile time.
3
When we ran the model separately on the basis of the negotiation variables, we found that the overall patterns for the two groups were very similar to those of the total sample. As can be seen in table 2, we observe no significant variation in the odds of the occurrence of coitus in a particular nonmenstrual cycle phase in terms of perception of control of sexual timing.
discussion and conclusion
The question of whether human sexual behavior occurs randomly with respect to ovulation or is patterned by it is significant. Primate evolutionary models require a proper comparative species characterization of humans. Many of our standard narratives pose the emergence of undetected ovulation as central to our evolutionary history, but it has been very difficult to determine empirically whether this assumption is valid.
Examining a very large and diverse data set of women in stable unions, we find no evidence of any variation in the occurrence of coitus according to cycle phase except 3. We could not specify the exact ovulatory status of each woman at the time of her interview, but large sample size allowed us to repeat the analyses using a subsample made up of only those women who could be classified to cycle phases with the most certainty. When the same model was developed using the constrained categories of cycle phase (women at days 2-3 vs. 8-11 vs. 14-16 vs. 20-27), the results were the same.
that it is much reduced during menses. The high significance of so many covariates shows that the model is sufficiently powerful to detect differences in the occurrence of coitus by cycle phase if indeed it exists. In evolutionary terms, this suggests that human ovulation is behaviorally undetectable, at least in pair-bonded relationships.
This raises a further issue: undetectable by whom? Evolutionary models variously propose that human ovulation is undetectable by both men and women (e.g., Geary and Flinn 2001) or perhaps detectable to some degree by women while "hidden" from men (e.g., Small 1996). Our analyses support the former. We draw this suggestion from the finding that when we differentiate women who have the means and motivation to make facultative adjustments to the timing of intercourse across the cycle (i.e., have technically correct knowledge about ovulation and stated pregnancy goals) and then those who perceive sexual timing as negotiable, the findings are the same in both cases for other women who do not. 4 This does not preclude the possibility of mid-cycle elevations in human female sexual mood, but analysis of this sample indicates that these may have little practical influence on the basic patterning of marital coitus.
5 Perhaps behavioral cyclicity 4. Sixty-seven percent of Cornell undergraduates accurately identify the mid-cycle as the time ovulation occurs (Small 1996) . Small interprets this as evidence that extant humans can detect ovulation, although it could also be argued to show that surprisingly many cannot, even when provided with the very best bio-scientific education. Although rhythm-method users were excluded from this study, we also ran the model including only those women and found that their odds of coitus across different cycle phases were not substantially different from those of other women. 5. Some even suggest that cyclic variations in desire and arousal independent of ovulation are evidence of the ability of human females to manipulate males through nonreproductive sex (Thiessen 1997). Our findings do not contradict this possibility. would be more evident in nonmarital matings (short-term, extrapair, or nonheterosexual), in which the evolutionary context of sexual behavior should be quite different. These are not captured in this data set. In summary, while ovulation-linked proliferations of human sexual behavior may occur under some socio-ecological conditions, this study provides improved demographic confirmation that heterosexual human pairbonded sexual behavior may be appropriately characterized by an absence of proliferation in sexual activity in concert with ovulation-that is, by undetectable ovulation. A limitation of this study is that we rely on women's reports of menstrual-cycle day as a proxy for classifying women by cycle phase. Ideally, longitudinal, biologically based indicators would be used to identify precisely the timing of ovulation for each woman. It is not currently possible to combine such biological data collection with a sample size sufficient to allow this level of statistical conclusiveness, but this is what will be required to determine whether our sexuality is utterly and uniquely disentangled from our reproductive biology.
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Loss of estrus in human evolution: Too many answers, too few questions. Ethology and Sociobiology 10:417-34. s t r a s s m a n , b e v e r l y. 1981. Sexual selection, paternal care, and concealed ovulation in humans. An experimental search. Journal of Biosocial Science 10:147-57. w a s h b u r n , s h e r w o o d , a n d c h e t l a n c a s t e r . ro b e r t j . q u i n l a n , m a r s h a b . q u i n l a n , and m a r k v. f l i n n Cross-culturally, breastfeeding is a major component of early parental care that directly affects child health. Here we examine female-biased breastfeeding in Bwa Mawego, a horticultural community in the Commonwealth of Dominica, and test hypotheses from parental investment theory about the reasons for such bias (reviewed in Clutton-Brock and Godfray 1991). Multiple linear regression suggests that sex differences in children's time allocation to productive activity account for female-biased breastfeeding in this community. Ethnographic data from Bwa Mawego suggest that female-biased maternal care results from male socioeconomic marginality and its effects on sex-specific risks of parental investment. Breastfeeding is a primary mechanism among mammals for provisioning dependent offspring and is a key component of parental investment-care benefiting one offspring at a cost to parents' ability to invest in other components of fitness (Clutton-Brock 1991:9) .
2 Components of fitness include well-being of existing offspring, parents' future reproduction, and "indirect fitness" through aid to kin (see Hamilton 1964 , Beatty 1992 . Nursing can be an important building block of the mother-child bond, associated with positive emotions and intense attachment that are linked to maternal hormones including prolactin and oxytocin (Ellison 2001: 83-126) . Because of its reliability as a mechanism for bonding, it may have evolved regulatory functions affecting other aspects of human parental investment (Hrdy 1999). Its infant health advantages are well known (Oddy 2001) and it may also protect against diseases appearing in adulthood (Cunningham 1995) . Other benefits to children's long-term cognitive and psychomotor development For mothers, lactation entails energetic and opportunity costs and suppresses fertility (Valeggia and Ellison 2001 , Tracer 1996 , Vitzthum 1994 . The energetics of human lactation requires 670 kcal/day during exclusive breastfeeding (Dewey 1997), which may be 50% of a woman's total energy budget in undernourished populations (Valeggia and Ellison 2001:86) . Increased energy demand may tax household production and delay future reproduction through reduced fecundity among undernourished mothers (Jasienska 2001). Opportunity costs may also be substantial (Quinlan, Quinlan, and Flinn 2003) . Nursing can interfere with work that benefits other children or kin and direct maternal care for older offspring. Finally, length and frequency of breastfeeding sessions are associated with postpartum fecundity, possibly through effects on gonadotrophin-releasing hormone (Vitzthum 1997). Such "structural" costs of breastfeeding (associated with nursing-session length, frequency, and age at weaning) should be expressed in future reproduction or "residual reproductive value."
In general, the costs of lactation for mother's future reproduction easily fit within a life-history framework (see Hill and Kaplan 1999, Roff 2002) . Delayed reproduction is "discounted" in growing populations because later-born offspring represent a smaller proportion of the total population and, hence, reduced fitness. Delay also increases the likelihood that a woman will die before the birth of her next child. Costs to existing offspring are more complicated to model in terms of residual reproductive value, but formal life-history models can be extended to include special aspects of parental investment (Hill 1993) . In sum, we expect the timing of weaning to reflect a trade-off between benefits to offspring and costs to mother, which among humans may be influenced by family cooperation.
Sex-biased breastfeeding is evident in many human populations (table 1). Evolutionary theory predicts that sex-biased parental investment will be adaptive in certain circumstances. In general, if parental expenditures in one sex yield higher fitness than expenditures in the other sex, then parents should bias investment toward the former. Socioecological conditions may affect sexspecific fitness returns on parental investment. Mating system, competition, and cooperation among kin are important factors (see Chagnon, Flinn, and Melancon 1979, Clutton-Brock 1991, and Sieff 1990 for reviews).
One evolutionary hypothesis for sex-biased parental investment posits that mothers in poor condition (usually measured in terms of socioeconomic status) may bias investment toward daughters while mothers in good condition bias investment toward sons (Trivers and Willard 1973) . This prediction is logical if males have more reproductive variance than females and if offspring reproduction is sensitive to parental resources. Parents in good condition provide more resources, leading to potentially higher fitness through sons, and parents in poor condition provide fewer resources, leading to higher fitness through daughters. Among humans, males often have higher reproductive variance than do females, and correlates of reproductive success (wealth, social competence, etc.) may be sensitive to parental influence (Geary and Flinn 2001) . (2001) found a weak paternal-status # child's-sex interaction effect on breastfeeding duration but no maternal-status # sex interaction. Research in the contemporary United States found no status # child's-sex interaction effect on age at weaning (Keller, Nesse, and Hofferth 2001) , and a study of Hutterites concludes that female-biased breastfeeding cannot be attributed to a Trivers-Willard effect (Margulis, Altmann, and Ober 1993).
Absence of the effect in some populations may be due to local factors that alter the sex-specific costs of children (Brown 2001 , Sieff 1990 . If girls help parents (or relatives) more than boys do, then parents may bias investment toward daughters because expenditures on them are less costly to other components of fitness. Conversely, if sons are more helpful, then we expect male-biased care. Indeed, among foragers, sex differences in subsistence contributions are associated with the juvenile sex ratio, indicating sex-biased parental investment (Hewlett 1991: 23-28) . Male-biased parental investment among the Inuit, for example, may be related to hunting and male contributions to family well-being (Smith and Smith 1994). If reproduction is constrained by maternal work, then investment biased toward the more helpful sex can increase parental fitness. Among Hungarian Gypsies, for example, girls take on child-care duties, apparently increasing their mothers' fertility, and are weaned later than boys (Bereczkei and Dunbar 2002) . Similarly, in rural Dominica girls spend more time in household work than boys (Quinlan 1995) , and this may offset the costs of investing in girls. Sex-specific repayment of parental care has been dubbed "local resource enhancement" (Gowaty and Lenartz 1985) . Here we test the hypothesis that female-biased breastfeeding in rural Dominica is attributable to sex differences in children's time allocation to productive activities. Although the weaning process usually begins with the introduction of solid food, here we define weaning as the complete cessation of breastfeeding. Cessation of breastfeeding often marks the point at which mothers are no longer willing or able to continue nursing because of other demands on their time and attention. Completed weaning is therefore a good indicator of shifts in parental investment behavior. Another advantage of this measure is that, in contrast to that for other infant feeding transitions, recall of complete cessation of breastfeeding is quite reliable (Quandt 1987).
Weaning ages recorded on clinic health cards were highly correlated with mother's recall (r p .91). (Quandt [1987] reported a similarly high correlation (r p .89) between such measures in another population.) Children's time allocation to productive activity was measured using instantaneous behavioral scans. The method was a modified version of "spot-check" behavioral sampling (Flinn 1988 , Hames 1992 , Johnson and Sackett 1998 , Quinlan 1995 . The sample included 1,074 observations of 21 boys and 22 girls between age 5 and 16 years living in two hamlets of Bwa Mawego.
Breastfeeding duration is the child's age in months at weaning (complete cessation of breastfeeding). Sex is coded as 1 p male, 0 p female. Time allocation to productive activity is the percentage of observations of a child coded as child care, chores, and subsistence activities. Age is the mean of a child's age in years in the summers of 1993 and 1994 and is included as a control variable because children's time allocation to productive activity is a linear function of age (Quinlan 1995) .
Multiple linear regression with breastfeeding duration as the dependent variable was performed in two steps. In the first model control variables for age and father presence were entered with sex to estimate sex-biased breastfeeding duration. Other studies in the community have shown that father presence is associated with age at weaning (Quinlan, Quinlan, and Flinn 2003) and chil-dren's time allocation to productive activity (Quinlan and Flinn 2003). Children's time allocation to productive activity and an age # sex interaction term entered the second model to test the hypothesis that sex differences in children's productive activity mediate sex-biased breastfeeding duration: If children repay parental investment through household productive activity, then there should be little association between sex and breastfeeding duration after time allocation to productive activity enters the equation. The age # sex term was necessary to control for sex differences in the association between age and time allocation to productive activity. All other interactions were tested, and nonsignificant terms were excluded from the final analysis. Alpha was set at .10 to compensate for reduced power due to the small sample. Increased alpha is justified by the directional hypotheses for female-biased breastfeeding and the predicted positive association between breastfeeding duration and time allocation to productive activity.
ethnographic setting
The Commonwealth of Dominica is a small, rural island nation located between Guadeloupe and Martinique (15ЊN, 61ЊW). The island is mountainous and relatively undeveloped. Dominica's population of 65,000 is of mixed African, European, and Island Carib descent. Most Dominicans are bilingual in English and French-Patois. Bwa Mawego is one of the least-developed villages on the island. It has approximately 700 full-and part-time residents. Economic activities include subsistence agriculture, fishing, and, for a few villagers, wage labor or penny capitalism. Cash crops from smallholdings are an important source of income for many families. Average annual household income in Bwa Mawego is approximately $5,000 E.C. ( Mean surviving offspring for a completed-fertility sample (130 males and 124 females born between 1900 and 1955) is 4.4 for men (95% CI p 3.8-5.1) and 5.0 for women (95% CI p 4.4-5.6), suggesting a low-fertility but growing population. Multigenerational data show no difference in the number of descendents produced through sons or daughters. Adult sex-ratios are balanced for these individuals (Quinlan and Flinn 2005) .
Breastfeeding for the first three months is nearly universal in rural Dominica. Physicians and nurses in health centers recommend exclusive breastfeeding for at least 6 months, conforming to World Health Organization (WHO) recommendations. Many women comply, in part because commercial baby formulas are expensive and hard to obtain except in the capital and a few large villages. There is little social stigma attached to breastfeeding, and nursing in public is traditional. Babies sometimes drink a mixture of water and arrowroot starch, occasionally fortified with condensed cow's milk, but this formula is recognized as inferior to breast milk and is used mainly as a supplement. The mean age for introducing food (porridge or bananas) is 6.5 months with a median of 6 months (rated "good" by WHO [2003] standards). Mean age at completed weaning is 12.5 months with a median of 12 months (Quinlan, Quinlan, and Flinn 2003) (rated "poor"). This is slightly higher than in other Caribbean populations (Perez-Escamilla 1994), albeit lower than in many societies (Dettwyler 1995 , Sellen 2001 . Mothers in Bwa Mawego expressed various reasons for weaning their children, but most gave no specific reason for the precise timing. Some simply reported that a doctor or nurse had instructed them to breastfeed for at least 6 months and they had tried to comply. When mothers did give specific reasons for weaning, the most common were breastfeeding's interference with work and an insufficient milk supply (Quinlan, Quinlan, and Flinn 2003) . Women living with a longterm mate tended to nurse about 4.5 months longer than single mothers, and women living with multiple adult female kin weaned their children relatively early. Age at weaning was negatively associated with household wealth. These associations are apparently due to differences between families in women's work that interferes with nursing (Quinlan, Quinlan, and Flinn 2003) .
Finally, three tests of the Trivers-Willard hypothesis failed to support its predictions (Quinlan, Quinlan, and Flinn 2003). Our predictions of male-biased breastfeeding among (1) women living with their mother or adult sisters, (2) women living with their children's father, and (3) women from wealthier households were not supported in multiple regression analyses. These analyses did show that girls were weaned on average about 3.5 months later than boys.
Women and their daughters in Bwa Mawego do most of the family's domestic chores, and women typically spend more time in productive activity than men (53% versus 30% of daylight hours [Quinlan 1995] ). Mothers are primarily responsible for child care, but grandmothers, sisters, and older daughters often help. Girls aged 8-10 years frequently take some responsibility for caring for younger siblings. Girls' time spent in productive activity is a linear function of age (r p .80, between 1 and 16 years), and by about 15 years most girls have a fully adult time allocation pattern. Men are responsible for more periodic tasks such as repairing buildings, collecting large amounts of firewood, and hauling bay leaf. In general men spend 20% of their time in productive activity until they enter a long-term conjugal union, when time allocation to production increases to about 40% (Quinlan 1995). Differences between married men's and women's time allocation to production may reflect greater energetic demands for men's work. Boys, however, spend less time in productive activity and more time playing than girls (Quinlan 1995), and their productive activity does not significantly increase with age (r p .12, between 1 and 16 years).
Household composition is associated with children's time allocation. Number of adults in the household and time spent with mother are negatively associated with children's time spent roaming the village. Additionally, children living with their father spend significantly more time in productive activity than father-absent children (Quinlan and Flinn 2003).
Fig. 1. Boxplots showing sex difference in (A) breastfeeding duration (BFD), (B) time allocation to productive activity (TAPA), and (C) age for 22 girls and 21 boys. The horizontal line in the center of each box is the median. Upper and lower segments of the box indicate the 25th and 75th percentiles respectively. Small squares indicate outliers. results
Descriptive statistics show sex differences and potential confounding variables. Girls were weaned later than boys ( fig. 1, A; one-tail p p .042 by Mann-Whitney test), which is consistent with previous research in a larger sample from this community (Quinlan, Quinlan, and Flinn 2003) . Girls also spent more time in productive activity than boys ( fig. 1, B; one-tailed p p .003). There was no sex difference in age, however ( fig. 1, C; twotailed p p .971), nor was age significantly associated with breastfeeding duration, although a nonsignificant trend was apparent (r p Ϫ.258, two-tailed p p .113; fig. 2, A) . Age was correlated with time allocation to productive activity for girls (r p .750, one-tailed p ! .001) but not for boys (r p .002, one-tailed p p .497; see fig. 2, B) . Finally, productive activity was positively correlated with breastfeeding duration (r p .362, one-tailed p p .001; fig. 2, C) .
Regression diagnostics suggested problematic outliers. Descriptive statistics revealed that breastfeeding duration and time allocation to productive activity were significantly skewed (breastfeeding skewness p 2.04, 90% CI p 1.45-2.634; time allocation skewness p 0.70, 90% CIX0.11-1.29), which is likely with small samples. Plots of residuals and diagnostic statistics identified four potentially influential outliers, two brothers and two sisters from one family (shown in fig. 1, A) . The sisters (aged 7 and 11 years) were weaned at 38 and 42 months and were engaged in productive activity in 29% and 25% of observations. Their two brothers (aged 13 and 14 years) were weaned at 24 months and were engaged in productive activity in 0% and 8% of observations; hence, this family with unusually late weaning conformed to the predictions of the repayment hypothesis. When the four outliers were removed from the sample, diagnostic analyses indicated approximately normal errors and nonsignificant skew. Four sibling outliers point to potential hierarchical family effects. Thirty-one children in the reduced sample also had at least one sibling in the sample. An additional multilevel analysis, however, showed little clustering of breastfeeding duration within families. Further inspection of the raw data showed no obvious pattern of residuals.
Two multiple regression models tested the hypothesis that local resource enhancement among females was associated with sex-biased parental investment. Sex was associated with breastfeeding duration in the first regression model, which included age and father presence as control variables. Mean breastfeeding duration was about 3.5 months longer for girls, which is comparable to differences reported in Quinlan, Quinlan, and Flinn (2003:9 ). The second model tested the repayment hypothesis by entering children's time allocation to productive activity as a predictor. If including time allocation to productive activity appreciably decreases the association between sex and breastfeeding duration, then female-biased breastfeeding duration is associated with girls' greater contribution to household production, which is consistent with the hypothesis. Children's time allocation to productive activity was positively associated with breastfeeding duration (table 2; fig. 3, A) and mediated the association between breastfeeding duration and sex. Child's sex was not significantly associated with breastfeeding duration after productive activity entered the model (table 2; fig. 3, B) , indicating that sex-biased parental investment in the form of breastfeeding was associated with girls' contribution to household labor. Age # sex was included as a control variable because girls' time allocation to productive activity was strongly associated with age and boys' was not ( fig. 2, B) . If age # sex entered model 1 without time allocation to productive activity, then sex was still significantly associated with breastfeeding duration and age # sex was not. Conversely, if time allocation to productive activity entered without age # sex, then time allocation was significant and sex was not. This pattern shows that the age # sex interaction was significant because of its association with time allocation to productive activity (fig . Fig. 2 
2, B).
Other interactions (including sex # time allocation to productive activity) were not significant and were excluded from the final model. 3 In sum, children's residualized time allocation to productive activity accounted for 29% of the variance in residualized breastfeeding duration, and sex accounted for nonsignificant variance.
In a separate analysis including the four outliers, breastfeeding duration and time allocation to productive activity were recoded as 20% Winsorized variables, which may increase accuracy and power (Wilcox 2001) . The Winsorized mean for breastfeeding duration of 10.6 months was lower than the non-Winsorized mean of 12.4 but consistent with age at weaning in other Caribbean populations (Perez-Escamilla 1994) . Diagnostic analyses indicated normally distributed errors using the complete Winsorized sample (N p 43). Winsorized regression yielded more conservative estimates, but the pattern was similar to that of the reduced sample (table 2). Initially sex was significantly associated with breastfeeding duration, but the association was not significant after productive activity entered the model. Sample size analysis demonstrated that a significant association between sex and breastfeeding duration of b p Ϫ.16 adjusted for covariates (table 2) would require a sample of 450ϩ children (alpha p .05 and power p .95), which is impossible given the community size and the constraints of formal direct observation. Given these constraints, it is appropriate to consider that the association between sex and breastfeeding was largely mediated by productive activity.
3. Here interaction terms are the product of two first-order variables centered around their means (e.g., age # sex p [age Ϫ mean age] * [sex Ϫ mean sex]). Interaction terms did not substantially increase variance inflation factors.
discussion
The results suggest that mothers in Bwa Mawego may make weaning "decisions" anticipating that children will repay parental investment through household work. The completed weaning variable in this well-nourished low-fertility population indicates maternal costs of breastfeeding primarily as lost opportunities to engage in other activities.
Other research in Bwa Mawego showed potential indirect fitness benefits from daughter-biased parental investment. Reproductive success was higher among men from kin groups with a female-biased sex ratio, though the effect may be due to competition among male kin rather than female resource enhancement (Quinlan and Flinn 2005) . Number of sisters in the community, however, influenced neither male nor female fitness, suggesting that kinswomen's mutual aid is diffuse among a broad kin group. Previous research did indicate that having sisters coresident in a household had effects on components of female fitness (Quinlan 2001). In sum, indirect fitness gains in Bwa Mawego may be rooted in reciprocity among mothers, daughters, and sisters.
Weaning decisions may not be entirely conscious, and the psychological mechanisms for sex-biased parental investment are unknown. Some informants claim to give equal treatment to their boys and girls; however, weaning data for children of those informants show femalebiased breastfeeding duration by as much as five months. (Senior [1991:33] reports similar unstated female bias in several Caribbean populations.) Other village mothers say that, compared with boys, "girl-babies are easy." Culturally patterned relations among and between sexes may affect willingness to continue nursing a particular child. Family life in Bwa Mawego is strongly matrifocal. As elsewhere in the Caribbean, reciprocity between mothers and daughters often forms the core of stable family relations. Households in Bwa Mawego are usually linked through women. Villagers often recognize a man as the owner of a house (e.g., "down past Roger's house"), but they identify households with women (e.g., " she stays with Margaret and them"). Female kin organize and carry out economic enterprises and maintain reciprocal child care arrangements that may entail costs to reproduction (Quinlan 2001).
In contrast, relations between Caribbean men and women are sometimes antagonistic (Senior 1991: 166-84) . Caribbean mothers also appear to be stricter and more demanding with daughters than with sons, which may reflect indifference as well as indulgence toward sons (cf. Senior 1991:33-36; Moses 1985) . These relationship qualities may be due to unbalanced reciprocity between the sexes (e.g., Barrow 1999:72-79). Extreme and unpredictable variability in men's contribution to families suggests local motivation for daughter-biased investment. Some men in Bwa Mawego contribute significantly to household wealth, but access to resources through wage labor and commercial agriculture is limited and unreliable. In impoverished Caribbean areas, skilled men often emigrate, and those who stay behind may have little earning potential or pursue risky illegal trade (Williams 2002) . Further, men's income is often channeled into luxury items and alcohol. Rum drinking, a common problem among village men, interferes with productivity and family relations. Lack of opportunity and widespread alcohol abuse can make a man unreliable and a periodic drain on family material and emotional resources. Stable conjugal families exist, but those households often develop into a matrifocal variant as daughters are unwilling (or unable) to enter a neolocal or patrilocal conjugal relationship (Quinlan and Flinn 2003) . Sons of respected village families are not guaranteed to escape the risks of Caribbean social ecology. Male economic and social marginality (perhaps associated with antagonistic relations between the sexes) is a part of life that village women cannot ignore, and this may lead them to bias their attention and energy to more reliable relationships among female kin. We propose, then, that local environmental risks that can be reduced through parental care (see Borgerhoff Mulder 1992, Quinlan 2003) may be gender-specific and therefore affect sexbiased parental investment. In general, environmental unpredictability associated with sex differences in reproductive value tends to reduce sex-biased parental investment (West and Sheldon 2002) , but gender cultures among humans (see Helman 2001:109-14) allow for dif- ferent levels of predictability for men and women. This possibility is not a variant of the Trivers-Willard hypothesis (no gradient of parental condition is necessary) but rather illustrates the complexity of parental investment in humans.
An alternative interpretation is that sex-biased breastfeeding and children's time allocation covary in ways that mask a Trivers-Willard effect. For example, women at one end of a resource gradient may be more likely to have daughters, breastfeed them longer, and demand more work from them. Inspection of the raw data, however, shows that female-biased breastfeeding is evident in many families with balanced sex ratios. Rather, female-biased parental investment appears to be related to expected sex differences in contributions to family well-being.
Studies in other populations indicate complex relations among socioeconomic status, household productivity, and sex-specific costs of children that may result in misleading conclusions. For example, one study comparing Gypsies with ethnic Hungarians found that female-biased parental investment among Gypsies was consistent with the Trivers-Willard model, predicting female-biased investment in low-status families (Bereczkei and Dunbar 1997). Subsequent research, however, found that Gypsy girls spent more time engaged in child care than ethnic Hungarians and that low-birth-order daughters decreased mothers' interbirth interval and increased fertility, consistent with local resource enhancement (Bereczkei and Dunbar 2002) . An apparent TriversWillard effect may, then, be due to different patterns of children's time allocation in the two ethnic groups.
Multiple factors may work to create patterns of parental investment that are difficult to tease apart. For example, among Gabbra pastoralists of Kenya, male reproductive success is more sensitive to household wealth than female reproductive success, males with older brothers tend to have reduced fertility, and females repay a portion of parental investment through bride-price (Mace 1996) . Three models of sex allocation (TriversWillard, resource enhancement, and resource competition [see Sieff 1990] ) apparently account for different facets of parental investment in one population. The cross-cultural trend for girls to contribute more to domestic work than boys (Whiting and Edwards 1988) suggests, again, that parental investment strategies may be difficult to observe in many populations, and domestic work is just one factor that may influence sex-specific costs of children. Despite the possibility of multiple influences on sex-biased parental investment, previous research in Bwa Mawego found female-biased breastfeeding inconsistent with a Trivers-Willard effect (Quinlan, Quinlan, and Flinn 2003) or its variant the "advantaged daughter" hypothesis (see Hiraiwa-Hasegawa 1993) , but the findings reported here are consistent with local resource enhancement.
This study has limitations, and the small sample warrants caution. The results, however, address previously unexplained female-biased breastfeeding in Bwa Mawego and justify further research and replication in similar communities. Factors influencing gender relations and parental care in Dominica (poverty, male marginality, and cooperative female kin) may be common to many rural communities in developing nations-precisely where breastfeeding may be most important for child well-being.
In sum, evolutionary ecology offers new avenues for understanding gender relations and child well-being in the Caribbean and elsewhere. This study shows that girls spend more time in productive activity than boys and that this difference statistically mediates sex-biased breastfeeding in Bwa Mawego, a horticultural village in the Commonwealth of Dominica. Empirical advances concerning parental investment and components of fitness await research into locally determined household labor demands, residence patterns, relations among kin groups, gender differences in environmental risks, and sex-specific costs of children. Such research depends on longitudinal multimethod, multilevel analyses. and now published as Sagart, Blench, and Sanchez-Mazas (2004) .
The concept of an ancient "population" differs from one discipline to another. Comparative linguists are concerned with populations of related languages, and human beings figure for them precisely to the extent that they can be attached to languages as their users and transmitters through space and time. Archaeological populations comprise connected groupings of material culture, but archaeologists are often instrumental in the recovery of skeletal populations, the most direct survivals of any ancient biological subgroup of mankind. The populations studied by geneticists are mostly still living and may be geographically or linguistically defined. To what extent any groups defined by geography, language, archaeology, and skeletal and genetic biology in the past may have been correlated with each other is, of course, an issue best debated independently for each individual case.
Unfortunately, much recent literature reveals that the scope for terminological confusion and disagreement amongst those who try to transcend the boundaries between the data sets of these intersecting yet independent disciplines is very large, as was pointed out in their presentations at the conference by Roger Blench, François Jacquesson, and Murray Gell-Mann. One obvious way to reduce such confusion is to bring together the practitioners of the different disciplines so that they can explain just what they do and how they come to their conclusions. In the past decade, this kind of multidisciplinary gathering has become rather fashionable, a major example (albeit with a thematic rather than, as here, a geographical focus) being the collection of archaeological, linguistic, and genetic papers on the farming/language-dispersal hypothesis edited by Bellwood and Renfrew (2003) .
In the Geneva conference, a number of East Asian populations were discussed, either as categories based on the languages they speak (the basis of a majority of presentations) or as geographical groupings.
austronesian-and tai-speaking peoples
As a linguistic category, the Austronesian languages have a history of dispersal from Taiwan through the Philippines into Island Southeast Asia and on to Oceania and Madagascar. Malcolm Ross explained why the majority of linguists accept Taiwan as the Proto-Austronesian homeland and in what directions the ancestral languages spread and emphasized their transmission through inheritance rather than language shift, implying that the Austronesian language dispersal was associated with an actual movement of Austronesian-speaking people. He noted the phylogenetic strength of the Proto-Malayo-Polynesian and Proto-Oceanic nodes in Austronesian prehistory, each representing a relative standstill in dispersal associated with an accumulation of discrete innovations, followed in turn by rapid geographical radiation through Island Southeast Asia and western Oceania respectively. Paul Li presented internal Formosan evidence supporting the view that the linguistic ancestors of the Formosan peoples came to Taiwan in one event and then discussed possible chronologies for the separations of the major Formosan subgroups within Taiwan itself. (For instance, eastern Taiwan may have been settled from the southwestern coast between 4000 and 3000 BP.)
A dissenting linguistic opinion by Ilia Peiros doubted the importance of Taiwan in Austronesian prehistory, questioning the phonological innovations which others take as part of the evidence for the Malayo-Polynesian subgroup. Peiros suggested that (1) there is little lexical evidence that the Austronesian languages of Taiwan form several groups rather than just one and (2) there are 20 or more distinct Malayo-Polynesian groups in the western area of the family rather than a single "Western Malayo-Polynesian" group.
Laurent Sagart presented what was perhaps the most unexpected historical suggestion of the meeting-that the Tai-Kadai (or Daic) languages descend in cousinly fashion with Malayo-Polynesian from an eastern Formosan (i.e., Austronesian) ancestor. This is contrary to received wisdom that sees the Tai languages as derived from southern China and unrelated to Austronesian. Alicia Sanchez-Mazas compared HLA markers amongst Austronesians and other East Asian populations, concluding that Formosans are rather more differentiated than Extra-Formosan Austronesians-this perhaps supporting the notion of a greater Formosan time depth. Pointing to GM haplotype variation and linkage disequilibrium amongst HLA loci in Formosan populations, Sanchez-Mazas also reported that genetic diversity decreases while allelic association increases from the west coast to the south and east regions of Taiwan. Unless western populations have been subjected to a greater level of gene flow from continental Asia, Formosan populations had a western origin, as predicted by Sagart's linguistic theory based on numerals, and lost diversity as they moved south and east.
Jean Trejaut discussed mtDNA haplotypes in Formo-san populations, reinforcing the observation that the ancestral form of the "Polynesian motif" mtDNA haplotype was transmitted through Taiwan during the Holocene, perhaps within chronological range of the Austronesian dispersal within the past 6,000 years (see also Cox n.d.). Erika Hagelberg pointed out that mtDNA and HLA polymorphisms support an "express train" model of Austronesian dispersal (i.e., relatively rapid movement from China and Taiwan), whereas Y-chromosomes indicate a much higher Melanesian component in the Polynesian gene pool and thus a higher degree of male population admixture. These observations, reflecting long-term and enormously widespread population relationships, are not to be confused with evidence on a more local scale that might indicate gender-based trends in postmarital residence and patterns of endogamy versus exogamy. Social issues of this type were discussed by Steven Lansing and Tatiana Karafet, who are analysing Y-chromosome microsatellites amongst Balinese to try to identify past trends towards increasing endogamy. Rake phylogenies are taken as clues to high levels of past endogamy, the topic of interest here being the origins of the Balinese subak cooperating groups concerned with rice field irrigation management. Subaks promote endogamy beyond the level expected for less specialized corporate groups, and therefore the appearance of a rake-like Ychromosome haplotype phylogeny can have social implications, particularly if the appearance can be dated using data on genetic mutation rates.
Two archaeological papers threw further light on early Austronesian prehistory, both utilizing the assumption that the appearance of Neolithic cultures in Taiwan and the Philippines can be correlated in terms of reconstructed economic and material cultural items with the introduction of Austronesian languages. Tsang Chenghwa equated the appearance of the Neolithic Dabenkeng culture in Taiwan at about 3500 BC with the initial arrival of (Pre-)Austronesian-speaking populations. He described new data on this culture, with prolific evidence for rice and foxtail millet cultivation (both reconstructible to Proto-Austronesian) newly excavated from the 3000-BC pile-dwelling site of Nanguanli in the Tainan Science-Based Industrial Park in southwestern Taiwan. Tsang also discussed features such as painted pottery and shouldered adzes which, when considered in comparative typological detail, could indicate a source for the Dabenkeng Neolithic in the Pearl Delta region of Guangdong.
Peter Bellwood then carried the archaeological record into more recent times with a discussion of new research in the Batanes Islands, between Taiwan and Luzon. A Neolithic culture using red slipped pottery and other artifacts of eastern Taiwan origin was established here by about 1600 BC, after which a trade in ornaments made of Taiwan jade, from a source near Hualien, continued throughout the Philippines until well within the Iron Age. A workshop for making ear ornaments of Taiwan jade, dating from about 2,000 to 1,300 years ago, has been found at the site of Anaro on Itbayat Island. The oldest Neolithic sites on Itbayat and Batan Islands are taken by Bellwood to represent the arrival of Malayo-Polynesianspeaking populations from eastern Taiwan as one of the first stages in the eventual Malayo-Polynesian dispersal through the Philippines and Indonesia to as far as Samoa-a dispersal over at least 8,000 km achieved in perhaps as little as 500 years.
Subsequent Taiwan-Batanes-Philippines biological relationships were discussed in a paper on Batanes mtDNA by June-Hun Loo, albeit without invoking specific directionality, as is perhaps understandable given the evidence for long-continuing trade and interaction between these regions in later prehistory. Marie Lin presented multilocus genetic data to indicate relationships between Formosans and Island Southeast Asians and in particular to reinforce genetic relationships between Taiwan eastern coastal Formosans and the Ivatan of Batanes.
sino-tibetan-and altaic-speaking peoples
Roger Blench discussed the rather complex issues of Sino-Tibetan subgrouping, observing that the expansion of the Sinitic languages could make identification of a homeland very difficult, a problem reinforced by uncertainties over the positions of the Sinitic and Tibeto-Burman languages within the Sino-Tibetan phylogeny. He regarded the Miao-Yao (Hmong-Mien) languages as preSinitic within central China, overlain by Sinitic languages and now deprived by replacement of any clear markers of deep linguistic diversity (Miao-Yao migration into Southeast Asia is historically very recent). Likewise, he identified the Austroasiatic languages as pre-Sinitic within southern China, perhaps equatable archaeologically with the pre-Neolithic archaeological occurrences of very coarse cord-marked pottery, with Hoabinhian lithics, in certain early Holocene southern Chinese caves such as Xianrendong (Jiangsi) and Zengpiyan (Guangxi). He also noted the existence of difficult-to-classify languages in China, suggesting very deep histories for preSinitic populations.
The issue of Sino-Tibetan origins was also discussed by Henry Wright in a paper on the early Holocene archaeology of China, touching again on Xianrendong, Zengpiyan, and other sites. Wright's view, based on a projection back into time of historically attested Sinitic cultures such as the Shang, is that the Beixin-DawenkouLongshan lineage of Shandong enshrined the ancestry of the Sinitic peoples. Peiligang and Yangshao are regarded as a different cultural lineage (Starostin, below, regards the latter as perhaps Altaic) replaced in the process of Sinitic (Longshan) expansion. Wright also drew attention to several important pre-Longshan sites in China in eastern and southern China, including Xihe, a site of the Houli (Pre-Beixin culture in Shandong dating to ca. 6500 BC, with pit houses and both rice and foxtail millet. As did Blench, Wright discussed the early Holocene pottery assemblages associated with a hunting and gathering economy in the caves of Xianrendong and Zengpiyan, concluding that these sites, with Xihe, were probably non-Sinitic in linguistic affiliation.
Li Jin, Bo Wen, and Hui Li placed the homeland of the speakers of Sino-Tibetan languages in southeastern Gansu in terms of Y-chromosome data. They also demonstrated massive demic expansion of northern Chinese into southern China in post-Qin times, particularly amongst males (see also Bo et al. 2004) . Many southern Chinese (Han) populations appear to have up to 60% Ychromosome haplotypes of northern Chinese origin. There is clear historical evidence that supports such massive quantities of migration (Ge, Cao, and Wu 1993, 1997; LaPolla 2001) , with records of 5 million people moving south during the early second millennium AD, particularly during the Southern Song dynasty.
Sergei Starostin presented data reflecting borrowing into Old Chinese, as spoken during the Western Zhou and perhaps also Shang periods (late second to early first millennium BC), from within the ancestral nexus of the Tungus-Manchu, Korean, and Japanese languages, classified within the Altaic macrofamily. Forty-one such loans are identified by Starostin, including a term that seems to refer to either broomcorn or foxtail millet, both crops grown in the early Neolithic of the Manchurian region as well as in the Yellow River Basin. This observation will surely be of interest to archaeologists, given that Starostin's linguistic calculation of the date of ProtoAltaic (5000 BC) predates that for Proto-Sino-Tibetan (4250 BC, as presented at the meeting). Starostin is a strong supporter of the existence of Altaic as a genetic grouping including Tungus-Manchu, Korean-Japanese, Mongolian, and Turkic.
Roy Andrew Miller described how the involved history of scholarship involving Korean-Japanese linguistic comparison both in Japan and in the West has led to the probably misleading grouping "Korean-Japanese." He proposed that, though much remains to be done here, confronting data from these languages establishes the two as separately descended from Starostin's "Altaic" at the same time that it reinforces many of the other postulations in the Etymological Dictionary of the Altaic Languages (Starostin, Dybo, and Mudrak 2003) .
Satoshi Horai presented mtDNA and Y-chromosome data on the Ainu of Hokkaido, stressing their separation from Koreans, Japanese, and Ryukyuans in general compared with their fairly close mtDNA relationships with Sakhalin and Kamchatka populations, especially the Nivkhi and Koryaks. This suggests an entry of ancestral Ainu into Japan via Sakhalin from the north rather than via Kyushu from the south.
siberian populations
Tatiana Karafet and Mike Hammer noted high degrees of genetic drift between Siberian populations, reflecting small population sizes and long-term processes promoting isolation. In such situations, it is not surprising that clear relationships between Y-chromosome genotypes and languages can be documented. The spread of Y-chromosome haplogroup P through Siberia to become the major haplogroup in the New World was also noted. Ludmila Osipova discussed the threats to Siberian populations, particularly in health matters, resulting from global trends in social change.
comparative genetic histories
Several genetics papers focused on the histories of a number of non-recombining mtDNA and Y-chromosome haplotypes, analysed across large numbers of unrelated populations. Peter Underhill presented an Asiawide survey of Y-chromosome lineages, discussing especially matters of time depth and distribution. Estella Poloni and Barbara Arredi summarized the evidence for a north-to-south distinction between East Asian populations in terms of GM, mtDNA, and Y-chromosome data. They concluded that the most likely explanation of the observed patterning was two separate early modern human population spreads into East Asia-one ancestral to populations within the Sino-Tibetan and other Southeast Asian language families, the other ancestral to Altaic-speakers and many Tibetans-with subsequent gene flow between these two groups of populations mainly through the movement of women. Finally, André Langaney raised the important point that coalescence times given by gene trees should not be taken automatically to be times of population origins or migrations, a view shared by many present at the meeting.
concluding thoughts
Conferences such as this and its predecessor in Pé rigueux present data on a scale that can often seem overwhelming, particularly to social scientists not versed in the complexities of population genetics and vice versa. The past has been complex in the extreme, and to recover all this complexity event by event would be impossible. We need to propose overarching hypotheses that can account for the comparative data from linguistics, genetics, and archaeology with as little stress as possible. Many of these hypotheses will inevitably include major components of migration as well as interaction. The migrations discussed in the Geneva conference are significant examples of past expansions that have left indelible traces in the modern world. We need to analyse them if we are to understand our history.
